Addressing depression in young people is a health-care policy need in sub-Saharan Africa. There exists poor mental health literacy, high levels of stigma, and weak capacity at the community level to address this health-care need. These challenges are significant barriers to accessing mental health care for depression, soon to be the largest single contributor to the global burden of disease. We here describe an innovative approach that addresses these issues simultaneously while concurrently strengthening key mental health components in existing education and health-care systems as successfully applied in Malawi and replicated in Tanzania. Improving the pathway to care for young people with depression requires the following: improving mental health literacy (MHL) of communities, youth, and teachers; enhancing case identification and linking schools to community health clinics; improving the capacity of community health-care providers to identify, diagnose, and effectively treat depression in youth. Funded by Grand Challenges Canada, we developed and applied a program called "An Integrated Approach to Addressing the Challenge of Depression Among the Youth in Malawi and Tanzania" (IACD). This was an example of, a horizontally integrated pathway to care model designed to be applied in low-resource settings. The model is designed to 1) improve awareness/knowledge of mental health and mental disorders (especially depression) in communities; 2) enhance mental health literacy among youth and teachers within schools; 3) enhance capacity for teachers to identify students with possible depression; 4) create linkages between schools and community health clinics for improved access to mental health care for youth identified with possible depression; and 5) enhance the capacity of community-based health-care providers to identify, diagnose, and effectively treat youth with depression. With the use of interactive, youth-informed weekly radio programs, mental health curriculum training for teachers and peer educators in secondary schools, and a clinical competency training program for community-based health workers, the innovation created a "hub
INTRODUCTION
Mental disorders account for the highest burden of disease among young people worldwide, with depression soon poised to become the largest single contributor to the burden of disease globally (1, 2) . About 70% of mental disorders can be diagnosed before the age of 25, making the adolescent years a critical time for mental health promotion, early identification, and rapid access to effective mental health care (3) (4) (5) (6) (7) . If left untreated, depression can contribute to early mortality and increased morbidity and has a significant negative impact on quality of life and future vocational success for young people (8) . The economic dividend for early identification and effective treatment of depression in Low and Middle Income Countries (LMICs) is considerable (9) .
However, numerous challenges exist that limit rapid access to effective care for young people with depression. While there is a paucity of epidemiological data on the prevalence of depression in young people in sub-Saharan Africa (10, 11) , the World Health Organization estimates that approximately 6-8% of young people live with depression (1, 12) . While research about youth mental health is scant in Malawi and Tanzania, available studies indicate that depression is a common disorder. Udedi (13) found a prevalence rate of roughly 30% in attendees of the Matawade Health Center in Zomba, and Kauye et al. (14) reported a rate of 19% in attendees of other clinics. In a study of pregnant women and young mothers (many of whom are teenagers), Stewart et al. (15) reported rates of depression ranging between 10.7% and 21.1%. Kim et al. (16) report a depression rate of 20% in adolescents attending HIV/AIDS clinics. In Tanzania, the 2008 Global School-Based Student Health Survey (GSHS) reported that 23.6% of students felt sad, lonely, or hopeless daily, with 11.2% reporting suicidal thoughts (17) . Similar rates have been reported in Nigeria (18) and Kenya (19) .
Furthermore, Crabb et al. (20) report that there is poor understanding of mental health and mental illness throughout sub-Saharan Africa (SSA), and in many countries in SSA, mental disorders such as depression are often not recognized as an illness and remain largely untreated (20, 21) . Numbers of highly trained specialty providers are very low, and availability of effective mental health care in community clinics is limited (6, 14, 22, 23) .
Settings
Malawi is a low-income country of about 16 million people in Eastern SSA with annual health spending per capita of about $43.00 and about 2% of the overall health budget spent on mental health services (24, 25). Mental health legislation was revised in 2005. There is no mental health policy, although one is under development. Some community health providers have received limited training in mental health care in the past 5 years and none in youth mental health. The ratio of mental health professionals to population is about 2.5/100,000, with the majority being psychiatric nurses (20) .
The United Republic of Tanzania is a low-income country, with about 45 million people in eastern SSA (24-26) currently listed as one of the 49 least-developed countries in the world (Development Policy and Analysis Division, DESA). The total government expenditure on health per capita is $42.00 (27) , with mental health expenditures comprising 2.4% of the total health budget (ibid). A mental health policy and plan (2006) is available and currently undergoing revision. Very few primary health-care providers have received training in mental health care and none in youth mental health. Psychiatric nurses provide most of the mental health services with a ratio of 2/100,000 but with limited training in youth mental health. Mental health coordinators with no training in youth mental health are assigned to districts, with 94% of the 121 districts having mental health coordinators (28) .
In contrast to the severely limited capacity to meet youth mental health-care needs in Malawi and Tanzania, over 50% of the current population is below 20 years of age (see Figure 1 ). Due to improvements in age of mortality, as this cohort ages, it will bring with it increasing demands for mental health care to a system that is already struggling to meet current needs. Thus, there is urgent need to develop effective and frugal mental health policies, plans, and the capacity to address these needs, as effective interventions in this age group can be expected to show positive results in the present and into the future.
The above considerations identify the need for the development, application, and evaluation of an effective and frugal mental health policy and programmatic framework that can simultaneously improve mental health literacy and enhance capacity for improved access to effective mental health care for young people with depression. The "An Integrated Approach to Addressing the Challenge of Depression Among the Youth in Malawi and Tanzania (IACD)" was designed to meet that need. The IACD innovation promotes the development of an integrated horizontal pathway to mental health care for youth, beginning with enhancing MHL in both the community (through interactive radio programs and other electronic interventions, such as Facebook and WhatsApp) and schools (through teacher training, curriculum MHL resources, and school-based radio-listening clubs). The innovation builds capacity for early identification of and spoke" model for improving mental health care for young people. Positive results obtained in Malawi and replicated in Tanzania suggest that this approach may provide an effective and potentially sustainable framework for enhancing youth mental health care, thus providing a policy ready framework that can be considered for application in subSaharan Africa.
Keywords: adolescent depression, radio, social and behavior change communication, school-based mental health, primary care, low-income country, sub-Saharan Africa depression by teachers and community health-care providers and links schools to community health clinics to help enhance access to mental health care. Community health-care providers are trained in the identification, diagnosis, and evidence-based treatment for depression in young people. Applied together, these linked components create a pathway to care for youth with depression.
This innovative combination of interactive radio programs, school-based MHL, and community clinic interventions was the result of a cross-disciplinary collaboration between Canadian communications (Farm Radio International) and academic (Dr. Stan Kutcher, Professor of Psychiatry at Dalhousie University, Halifax Canada) expertise. In Malawi, Farm Radio Trust implemented the radio-based activities, and the World University Service of Canada (WUSC) and the Malawi Ministry of Health led the application of training interventions and data collection. In Tanzania, Farm Radio International's Tanzania country office implemented the radio-based activities and provided logistical support for training and research activities supported by the Ministry of Health and Social Welfare.
Visually, this is illustrated in the three-legged stool diagram (see Figure 2) where the seat of the stool is the horizontally integrated pathway to youth mental health care and the supporting legs are 1) youth-participant interactive radio programs that address mental health awareness; 2) schoolbased mental health literacy and capacity building for early identification in schools; and 3) training for community health workers to enhance their ability to diagnose and effectively treat depression in young people.
As this innovation was applied, a variety of research approaches to determine the impact of the various components were used. These included mixed-methods quantitative and qualitative data collection, prospective longitudinal cohort, and cluster controlled designs (see Table 1 ). The interventions were first applied in Malawi and then replicated in Tanzania. This tiered approach addresses the issue of potential scalability of the innovation, as positive results obtained in Malawi and replicated in Tanzania indicate that it is less likely to be nation specific and more likely to be generalizable to multiple settings. The interventions were applied in Central Malawi (Lilongwe, Salima, and Mchinji districts) and in Northern Tanzania (Meru District Centre and Arusha District Centre). All research activities received appropriate ethics approval in their respective jurisdictions.
Mental Health Literacy as a Foundation for Enhancing Mental Health Outcomes (Radio Drama for Community-and Curriculum-Based Approaches for Schools)
Mental health literacy is an important component of health literacy and is essential for improving access to mental health care and reducing stigma related to mental illness (29) (30) (31) (32) (33) (34) (35) . MHL is foundational for improving mental health outcomes and includes four related components: 1) enhancing capacity to obtain and maintain good mental health; 2) enhancing understanding of mental disorders and their treatments; 3) decreasing stigma related to mental illness; and 4) enhancing help-seeking efficacy (33) (34) (35) .
Improving MHL can be addressed at both community and institutional levels. In communities, interventions that raise mental health awareness and improve knowledge can be applied. Youth popular mass media (such as radio programs) may provide a useful vehicle for reaching young people in SSA in their communities. Concurrently, enhancing MHL capacity in schools through curriculum embedded resources integrated educational activities) can enhance MHL for both teachers and students alike (35, (36) (37) (38) .
Enhancing MHL is a component of the Integrated Approach to Addressing the Issue of Youth Depression (IACD) in Malawi and Tanzania. This was achieved in the community by youthparticipant interactive radio broadcasts and in schools through teacher training and application of an MHL curriculum resource and school-based radio-listening clubs. Peer mental health educator training was also used in Malawi.
YOUTH-ENGAGING RADIO PROGRAMS
Stigma and lack of awareness about mental disorders are cited as a significant barrier to help seeking in SSA (14, 20, 39) . In order to address these issues on a mass scale in communities, we designed and implemented interactive, weekly radio programs that combined radio dramas, quizzes, polls, and "ask the expert" phone-ins. The design of these was based on formative research with young people, which assessed their current level of knowledge, awareness, and attitudes regarding mental health/mental disorders, as well their radio-listening habits and preferences. While a detailed description of the methods applied and results obtained is beyond the scope of this descriptive report and will be separately published, over 4,000 youth in both Malawi and Tanzania participated in a community survey that provided baseline data that was used to inform the design and content of the programs. Additionally, input was sought from local mental health experts and youth to create content that was accurate, appropriate, and attractive for the target audience. Called "Nkhawa Njee" in Malawi and "Positive Mood" in Tanzania, the programs aired on radio stations popular with young people. Other than a serialized, short (approx. 4-5 min per episode) soap opera, the weekly program was a freestyle show hosted live every week and, in addition to community broadcast, was linked to schools in which mental health literacy training and curriculum resources had been applied (see below) through weekly radio-listening clubs. Teachers trained in the MHL curriculum and trained peer mental health educators facilitated discussions about issues raised by the radio program.
The radio program was evaluated using a randomized cluster design that compared changes in young people's scores for knowledge, attitudes, and mental health seeking efficacy in radio "target" areas with control areas. Results show significant improvements in young people who listened to the program than in those who had no exposure to it (http://mhinnovation. net/innovations/integrated-approach-addressing-issue-youthdepression#.V5ZZ_7fdXcs).
SCHOOL-BASED APPROACHES
School-based approaches consisted of four components: 1) training teachers on the use of an MHL curriculum resource (40) that they could then use to teach students in usual classroom settings; 2) establishing school-based listening clubs (in both Malawi and Tanzania) enriched by training of peer mental health educators (Malawi only); 3) training teachers on how to identify youth showing signs and symptoms of depression; and 4) facilitating referral from schools to local community healthcare providers.
The teacher training was based on the adaptation of an evidence-based Canadian school mental health literacy resource, the Guide, freely available at www.teenmentalhealth. org (34, (36) (37) (38) , adapted by mental health and education experts selected by the Ministries of Health in Malawi and Tanzania to create the African Guide, which was then taught to teachers by master trainers expert in mental health and education in both countries. Thirty-five schools (a mixture of public, private, religious, boarding, and day schools) identified by the Ministries of Education and District Educational authorities were chosen as test sites in each country. Master trainers provided training to two to three teachers per school as selected by school headmasters. Research studies evaluating improvements in teacher's mental health literacy using prospective cohort designs were conducted in both countries. Teacher refresher training was conducted about 6 months following initial training. This intervention demonstrated positive impacts with significant, substantial, and sustained improvements in all aspects of teacher's mental health literacy, including improved knowledge, decreased stigma, and enhanced help-seeking personally and for friends and family members (40) Clinical outcomes-screening rates; diagnosis methods and rates; treatments used; patient outcomes using standardized measures Cross-sectional XXXX design-teacher reports on impact of intervention on student outcomes Cross-sectional responder interviews-numbers of students approaching teachers for mental health concerns; numbers of students referred by schools to community health-care centers into Chichewa (Malawi) and Kiswahili (Tanzania). Community health-care clinics were chosen by the Ministries of Health and District Health authorities for participation in the project. Master trainers in both countries were trained by the principle investigator (SK) in the use of the training program. Master trainers then trained a cadre of health-care providers from secondary-level settings who then trained health-care providers working in community health clinics in both an initial training session and a refresher course 6 months later. Prospective longitudinal cohort studies of provider knowledge, stigma, and self-confidence were conducted. Results obtained demonstrated significant positive impact of the intervention in all these domains (43) (44) (45) (46) .
In addition, patient data collection forms were created and provided to clinicians in community health centers who had received the training program. Data collected included screening for depression, numbers diagnosed, type of treatment provided, and patient outcomes. Outcomes showed both feasible and positive impacts of the intervention on care delivery and patient outcomes (44) .
All clinical care providers were also trained on a psychotherapeutic intervention comprising counseling and cognitive behavioral therapy techniques developed for use by the principle investigator (SK) and a colleague expert psychotherapist (Dr. Susana Costa, Lisbon, Portugal) and designed to be used by community health-care providers to enhance non-pharmacologic treatment competencies. Trainer and provider respondent impressions of the utility and applicability of this intervention are being collected with the goal of further modification and later evaluation of the impact of this type of psychological intervention on patient outcomes in these settings.
DISCUSSION
To our knowledge, this is the first reported application of a horizontally integrated pathway to youth mental health care for depression in any low-or medium-income country. Results of all components analyzed to date show significant positive impacts in both the initial Malawi application and the Tanzania replication, suggesting that this innovative merging of mental health literacy development at both community (through radio programs) and schools (through teacher training and radio-listening clubs), case identification, and linking of schools to community clinics (supported by competency-based training in diagnosis, and treatment of youth depression at community clinics) is ready for mental health policy application in both counties and could be considered for scale out in SSA.
While this innovation may now be considered for policydirected implementation, further study of the implementation process may also be indicated to provide a better understanding of the factors that affect policy development and innovation implementation. By comparing and contrasting the policy development and implementation of this innovation in these two different settings, it may be possible to better appreciate which aspects are generalizable and relatively easily transferred from one context to another and which may require adaptation.
We are aware that this policy-informing approach has a number of limitations. One is the ability of the Ministry of Health in any low-income country to allocate necessary resources towards youth mental health care. While funding for this work has been provided by Grand Challenges Canada, this revenue source is finite. At some point, the government will need to take on the funding challenge as well as developing the policy framework that it will sustain. Perhaps the recent announcement of the World Bank as a third-party funding source for assisting LMICs in addressing mental health-care needs will be a help with this issue (http://www.who.int/mental_health/WB_WHO_ meeting_2016.pdf). As well, in both countries, the Ministries of Health have modified existing plans and resource allocations to better provide interventions and some of the resources needed to address the therapeutic needs of youth with depression.
A further set of challenges will be related to the need for Ministries of Health and Education to collaborate in the application of this innovation-at both policy and implementation levels. How to best provide MHL training to teachers in schools and how to best link schools to local community health centers will require input from both.
These cross-ministry collaborations may also need to include consideration of embedding some of the training programs into institutions that currently train health-care providers and teachers, so that the necessary care competencies can be taught in preservice curriculum of providers and MHL to pre-service teachers. It is encouraging that to date, in both countries, the Ministries of Health (with additional funds from Grand Challenges Canada) decided to collaborate with the implementation team to field test this approach in one nursing college per country, and the results of this intervention from Malawi are currently being analyzed.
Due to difficulties in maintaining patient records at many community health centers in LMICs, it may be difficult at this time to draw firm conclusions about changes in individuals' health outcomes. We used a real world rather than a regulated test site approach to addressing this issue; thus, our results are not as pristine as those obtained from data collected in a controlled setting. On the other hand, these data are a better reflection of what is possible on the ground than is the relative serenity of a designated research setting. We anticipate difficulties with health provider compliance in updating patient tracking forms on a regular basis, as well as relatively high levels of attrition of young people receiving treatment due to lack of transportation, long wait times at clinics, and other factors that may compromise patient care as well as data collection. We do anticipate, however, that our current work will highlight barriers and provide suggestions for improving patient monitoring activities.
CONCLUSION
Taken as a whole, this evidence-based innovation applied in Malawi and replicated in Tanzania can be used to potentially inform the development of mental health policy and interventions across SSA. Such impact has already begun in both of these countries. However, we realize that there may be numerous factors at play that may prevent or limit this application. Future research will be necessary to identify both those factors that facilitate and those that impede such policy development. August 2019 | Volume 10 | Article 542 Frontiers in Psychiatry | www.frontiersin.org DATA AVAILABILITY Data will be provided upon request.
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